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Abstract 
This study deals with the performance analysis of off-grid solar photovoltaic electrification system for sustainable 
rural Information and Communication Technologies (ICTs) development located in 4 regions of Thailand. The local 
solar irradiation, module working temperature, mean sea level and ambient temperature are included to investigate 
the production of photovoltaic output power of the system different weather conditions over the year. The results can 
be used to provide manufacturers and researchers to develop their products and enhance the knowledge on the design 
of off-grid solar photovoltaic electrification system under the actual field conditions, respectively.
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1. Introduction 
Thailand, by geographical location near the equator, an annual average solar irradiation is about 
5.05kWh/m2-day which can be considered as high potentials of solar energy [1]. As from high solar 
irradiation and unreliable conventional sources of electricity make solar photovoltaic (PV) based system 
an alternative source of electricity to power up the ICT devices for areas that are not connected to the 
grid. An off-grid PV electrification system usually consists of PV modules which converts sunlight into 
electricity and stores in rechargeable battery which is centrally controlled by solar charger [2]. In this 
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study, the performance analysis of off-grid PV electrification system for sustainable ICTs development 
located in 4 regions of Thailand is presented. The production of PV output power based on local solar 
irradiation, module working temperature, mean sea level and ambient temperature are included to 
investigate the system different weather conditions over the year [3]. The results from this study can be 
used to provide manufacturers and researchers to develop their products and enhance the knowledge on 
the design of off-grid PV electrification system under the actual field conditions, respectively. 
2. System components and data monitoring 
An off-grid PV electrification system has been installed to supply electricity to the ICTs center in rural 
Thai communities.  The system consists of multi-crystalline PV modules model SP130E manufactured by 
Solartron PCL, Thailand. It is configured with a total power of 5.20kWp to charge the 2V, 1000Ah deep 
cycle storage battery bank which is centrally controlled by solar charger model SCP-48120 for 
optimization. An inverter model S-216C is used to provide 2kW of 220VAC output from the 48VDC 
input and has been considering the total power consumption of 12kWh per day with 3 days backup time. 
The PV modules are connected into 10 strings, 4 modules each in an array junction box and mounted on 
the fixed support rail rack with a tilt angle of 16° faces to South. 
The parameters effect to the production of PV output power included local solar irradiation, module 
working temperature and ambient temperature are recorded hourly from 7:00 to 18:00 by EKO I-V
checker model MP-170 from the system as shown the detail below in Table 1. with monthly average solar 
irradiation shown in Fig. 1 [4]. 
Table 1. Detail of solar PV electrification system test sites. 
Region Province Latitude Longitude Altitude (m) Temperature (°C ) 
Northern Chiangrai  19.44427 99.63526 635 20-29 
Northern (mountain) Mae hong son 18.30982 97.82602 1550 21-32 
Central Chantaburi 12.29369 102.23894 18 27-30 
Southern Ranong 9.74711 98.41198 4.5 26-30 
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Fig. 1. Monthly average solar irradiation. 
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3. Results and discussion 
An average hourly variation of local solar irradiation to the production of PV output power during 
7:00-18.00 for a typical clearly day in October 2012 at Chantaburi province test site has been selected as 
an example in this study. This is used the observation data of an open circuit voltage (Voc), short circuit 
current (Isc), ambient temperature (Ta) and module working temperature (Tm) to evaluate the production of 
PV output power of the system [5-7]. From Fig. 2 and 3, it was found that the production of PV output 
power is in the range of 1.26- 4.87kW at the local solar irradiation varies between 214-1000 W/m2. The 
module working temperature gradually increased with increasing irradiance and reached the maximum 
value of 54 °C during 13.00-14.00 at the irradiance of 876-927 W/m2 while the ambient temperature 
varies between 26-35 °C. It can be observed from this test site that the module working temperature rarely 
being 25°C, the PV output power decreased significantly with increasing in module working temperature.
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Fig. 2. Variation of solar irradiation to PV output power. 
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Fig. 3. Variation of ambient temperature and modules working temperature.  
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4. Conclusion 
In this study, based on observation data from an off-grid PV electrification system for sustainable ICTs 
development in rural Thailand located in 4 regions in terms of technical aspect is presented. It can be 
concluded that the production of PV output power is a function of solar irradiation and module working 
temperature. It increased with increasing solar irradiation and decreased with increasing module working 
temperature. The ambient temperature was less significant factor and the production of PV output power 
was not characterized by altitude in case of Thailand at the same solar irradiation condition. These mean 
that solar irradiance and module working temperature play important factors in order to estimate energy 
production and degradation of the PV system. In the case of Thailand, most of PV systems were installed 
in rural area, system shading from non asphalt road and growing trees are also important degradation 
factors, especially in Chaingrai province and Mae hong son province. 
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